The MSHA pilus of Vibrio parahaemolyticus has lectin functionality and enables TTSS-mediated pathogenicity.
Vibrio parahaemolyticus is a seafood-borne pathogen which causes acute inflammatory gastroenteritis--a process which is mediated by the translocation of type three secretion system effector proteins. The molecular interactions governing colonization of the intestinal epithelium by this pathogen remain poorly understood. The mannose-sensitive haemagglutinin (MSHA) pilus was identified in this study as a significant factor in bacterial-host cell adherence and subsequent pathogenesis towards Caco-2 human intestinal epithelial cells. Deletion of essential components of the MSHA pilus resulted in a 60% decrease in adherence and a similar reduction in bacterial uptake by human intestinal cells. The diminished adherence of MSHA mutants correlated with significant decreases in V. parahaemolyticus-induced Caco-2 cell lysis, cell rounding and IL-8 secretion. Glycan array comparison between the V. parahaemolyticus wild type and MSHA deficient mutants identified lectin functionality for the MSHA pilus with specificity towards the fucosylated blood group oligosaccharide antigens Lewis A and X and blood groups A and B. The MSHA pilus also exhibited high affinity for the structurally related asialo-GM1 ganglioside, lacto-N-fucopentaose I and lacto-N-difucohexaose I. We hypothesize that these glycans act as receptors for the MSHA pilus in the gastrointestinal tract, thereby facilitating efficient colonization of the intestinal epithelium by V. parahaemolyticus.